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57 ABSTRACT 

A chip component mounting board includes a chip mounting 
portion and a first groove. A chip component is mounted on 
the chip mounting portion. The chip mounting portion has a 
connection pad electrically connected to the chip compo 
nent. The first groove is formed in the chip mounting portion 
to extend from a center of the chip mounting portion to one 
Side of the chip mounting portion while gradually increasing 
its width. A method of manufacturing a chip component 
mounting board is also disclosed. 

16 Claims, 19 Drawing Sheets 
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CHIP COMPONENT MOUNTING BOARD, 
CHIP COMPONENT MOUNTING 
STRUCTURE, AND METHOD OF 

MANUFACTURING CHIP COMPONENT 
MOUNTING BOARD 

BACKGROUND OF THE INVENTION 

The present invention relates to a technique of mounting 
a chip component on a wiring board and, more particularly, 
to a chip component mounting board on which a chip 
component is to be mounted, a chip component mounting 
Structure, and a method of manufacturing the chip compo 
nent mounting board. 

In recent years, various techniques of directly mounting a 
Semiconductor chip on a board have been developed to 
realize ultra-high-density mounting of devices. Of these 
techniques, bare chip mounting is known as a technique 
having a lot of advantages Such as ultra-low-profile mount 
ing depending on only the board thickneSS and the Semi 
conductor chip thickness, a Small mounting area depending 
on only the Semiconductor chip size, and excellent electrical 
characteristics due to the shortest connection. Examples of 
the bare chip mounting technique are flip chip mounting in 
which solder bumps are formed on the electrodes of a bare 
chip, and the bare chip with its wiring Surface facing 
downward is mounted on the wiring board, and beam lead 
chip mounting using beam leads of gold or platinum in place 
of bumps. 

In the above-described flip chip mounting, generally, after 
the bare chip is mounted on the wiring board, a resin is 
injected into a gap between the bare chip and the wiring 
board and cured. When the resin is cured, the bare chip and 
the wiring board are integrated. The StreSS applied to the 
connection portion between the bare chip and the wiring 
board is dispersed, and airtightness to the outer atmosphere 
at the connection portion increases, resulting in high reli 
ability. 
As a method of injecting the resin into the gap between 

the bare chip and the wiring board, the resin is injected from 
the gaps at the four corners or four Sides of the rectangular 
bare chip mounted on the wiring board Such that the applied 
resin flows toward the center of the gap between the bare 
chip and the wiring board due to capillarity. 
When the resin is to be injected from the gaps at the four 

corners or four sides of the rectangular bare chip, the resin 
Spreads in a short time. However, the interface between the 
resin and the bare chip and that between the resin and the 
wiring board partially have portions where the resin does not 
Spread. These portions where the resin does not spread are 
called voids. 

If the resin is injected from not the four corners or four 
sides but two corners or two sides of the bare chip to prevent 
Voids, a long time is required to spread the resin, So the 
injection time is prolonged. Conventionally, when the resin 
is to be injected in a short time while preventing voids, a 
bare chip mounting board as shown in FIGS. 18A and 18B 
is used. 

FIG. 18A shows a conventional bare chip mounting 
board, and FIG. 18B shows a section taken along a line 
II-II in FIG. 18A. A bare chip mounting portion 31 
indicated by an alternate long and two short dashed line in 
FIG. 18A is a virtual area where a bare chip is mounted. As 
shown in FIG. 18B, in the conventional bare chip mounting 
board, a plurality of board pads 24 to be connected to the 
bare chip are formed on a wiring board 30 in correspondence 
with the electrode positions of the bare chip, and a Solder 
resist 22 is formed on the wiring board 30 having the board 
pads 24. 
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2 
As shown in FIG. 18A, to connect each board pad 24 to 

a corresponding electrode of the bare chip, the Solder resist 
22 has four rectangular opening portions 21 which are 
parallel to the four sides of the bare chip mounting portion 
31 in correspondence with the electrode positions of the bare 
chip. A through hole 23 through which the resin and air flow 
in resin injection is formed at the center of the bare chip 
mounting portion 31, as will be described later. 

FIG. 19 shows a state wherein the bare chip is mounted 
on the bare chip mounting board shown in FIGS. 18A and 
18B. As shown in FIG. 19, to mount a bare chip 26 on a bare 
chip mounting board 32, bumps 28 are formed on aluminum 
electrodes 27 of the bare chip 26, and the bare chip 26 with 
its upper Surface facing downward is placed on the bare chip 
mounting board 32. After the bumps 28 and the board pads 
24 are positioned, the bumps 28 are heated and fused. 
When the temperature is reduced to harden the bumps 28, 

the bare chip 26 is bonded to the bare chip mounting board 
32. After the bare chip 26 is mounted on the bare chip 
mounting board 32, a resin is pressurized and injected from 
the through hole 23 formed in the bare chip mounting board 
32. FIG. 20 shows a state wherein the gap between the bare 
chip mounting board 32 and the bare chip 26 is filled with 
the resin. 
To fill the gap between the bare chip mounting board 32 

and the bare chip 26 with a resin 29, as shown in FIG. 20, 
another method may be used. In FIG. 20, the resin 29 is 
potted on the Surface of the bare chip mounting board 32 on 
which the bare chip 26 is mounted. The interior of the 
Structure is evacuated from the other Surface of the bare chip 
mounting board 32, which is on the opposite side of the 
potting Side, through the through hole 23 to draw by Suction 
the resin 29 Supplied to the bare chip 26 side and inject the 
resin 29 into the gap between the bare chip mounting board 
32 and the bare chip 26. 

With any method, the resin 29 can be pressurized and 
injected or drawn by Suction using the through hole 23 and 
injected in a short time without generating any voids. The 
injected resin 29 is cured, So the bare chip mounting board 
32 and the bare chip 26 are integrated. 

However, according to the above-described method, Since 
the through hole 23 is formed in the bare chip mounting 
board 32, the wiring arrangement on the bare chip mounting 
board 32 is restricted. In addition, the wiring Space 
decreases, and the wiring efficiency lowers. 

FIG. 21 shows another example of the conventional bare 
chip mounting board for flip chip mounting. Referring to 
FIG. 21, a bare chip mounting board (to be simply referred 
to as a board hereinafter) 41 has, on its insulating layer 41a, 
connection pads 44 connected to a wireleSS Semiconductor 
chip (to be simply referred to as a Semiconductor chip 
hereinafter) 42, i.e., a bare chip. The Semiconductor chip 42 
having a circuit device Surface 42a facing downward is 
mounted on the board 41. At this time, the semiconductor 
chip 42 is connected to the connection pads 44 on the board 
41 via solder bumps 43 formed on the circuit device surface 
42a and having a height of 30 to 50 lum. 
The gap between the board 41 and the semiconductor chip 

42 is filled with a Sealing resin 45 consisting of an epoxy 
resin. The Sealing resin 45 is also applied around the 
Semiconductor chip 42 to Seal the circuit device Surface 42a 
of the Semiconductor chip 42. 

Since the Semiconductor chip 42 is encapsulated with the 
Sealing resin 45, water can be prevented from reaching the 
circuit device Surface 42a. When a stress due to thermal 
expansion is applied to the Semiconductor chip 42, the StreSS 
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is dispersed over the lower Surface of the Semiconductor 
chip 42 to reduce the stress per solder bump 43. With this 
Structure, the humidity resistance of the Semiconductor chip 
42 and the connection strength between the board 41 and the 
Semiconductor chip 42 increase. 

In the above-described conventional bare chip mounting 
board, however, the gap between the board 41 and the 
Semiconductor chip 42 is as Small as 30 to 50 um equal to 
the height of the solder bump 43. For this reason, if a circuit 
opposing portion 41b of the board 41, which opposes the 
circuit device Surface 42a when the Semiconductor chip 42 
is connected to the connection pads 44, is warped to project 
upward, as shown in FIG. 22, the circuit device Surface 42a 
of the Semiconductor chip 42 may contact the Surface of the 
board 41 in mounting the Semiconductor chip 42 on the 
board 41 to destroy the circuit device of the semiconductor 
chip 42. 

Even in use of a beam lead chip, the gap between the 
board 41 and the semiconductor chip 42 is small. In such a 
case, normally, destruction of the Semiconductor chip 42 
cannot be recognized until the operation confirmation pro 
cess after the assembly of the board 41. Not only the 
semiconductor chip 42 but also the board 41 on which the 
Semiconductor chip 42 is mounted is defective, resulting in 
a Serious problem in production management. 

In addition, injection of the Sealing resin 45 takes a long 
time because of the small gap between the board 41 and the 
Semiconductor chip 42. Furthermore, Since the Semiconduc 
tor chip 42 can hardly be uniformly encapsulated, bubbles 
may be formed in the Sealing resin 45 to generate Voids. If 
many voids are formed in the Sealing resin 45, the humidity 
resistance and connection Strength degrade. Use of an epoxy 
resin as the Sealing resin 45 makes the above problem more 
Serious because of the high Viscosity of the epoxy resin. 

Even when the gap between the board 41 and the semi 
conductor chip 42 is filled with the sealing resin 45, water 
from the Semiconductor chip 42 side may permeate through 
the thin Sealing resin 45 and reach the circuit device Surface 
42a of the Semiconductor chip 42. Additionally, the connec 
tion Strength between the Semiconductor chip 42 and the 
board 41 is low. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a chip 
component mounting board and chip component mounting 
Structure which prevent voids in the gap between a board 
and a chip component without lowering the wiring efficiency 
of the board, and a method of manufacturing the chip 
component mounting board. 

It is another object of the present invention to provide a 
chip component mounting board and Semiconductor chip 
Structure which enable to inject a resin into the gap between 
a board and a bare chip in a short time, and a method of 
manufacturing the chip component mounting board. 

It is still another object of the present invention to provide 
a chip component mounting board and chip component 
mounting Structure which realize quick mounting of a Semi 
conductor chip component on a board even when the board 
is warped, and a method of manufacturing the chip compo 
nent mounting board. 

It is still another object of the present invention to provide 
a Semiconductor chip board and Semiconductor chip Struc 
ture which can improve the humidity resistance and con 
nection Strength after chip component mounting even when 
the board is warped, and a method of manufacturing the chip 
component mounting board. 
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4 
In order to achieve the above objects, according to the 

present invention, there is provided a chip component 
mounting board comprising a chip mounting portion on 
which a chip component is to be mounted, the chip mounting 
portion having a connection pad electrically connected to the 
chip component, and a first groove formed in the chip 
mounting portion to extend from a center of the chip 
mounting portion to one Side of the chip mounting portion 
while gradually increasing a width. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A and 1B are a plan view of a bare chip mounting 
board according to the first embodiment of the present 
invention and a Sectional view taken along a line I-I in FIG. 
1A, respectively; 

FIG. 2 is a Sectional view showing a State wherein a bare 
chip is mounted on the bare chip mounting board shown in 
FIGS. 1A and 1B: 

FIGS. 3A and 3B are plan views showing states wherein 
a resin is applied to the bare chip mounting board shown in 
FIG. 2, on which the bare chip is mounted, using different 
methods, 

FIG. 4 is a sectional view showing a state wherein the 
resin is injected into the bare chip mounting board shown in 
FIG. 2, on which the bare chip is mounted; 

FIG. 5 is a sectional view of a bare chip mounting board 
according to the Second embodiment of the present inven 
tion; 

FIG. 6 is a plan view of the bare chip mounting board 
shown in FIG. 5; 

FIGS. 7A to 7C are sectional views for explaining some 
Steps in manufacturing the bare chip mounting board shown 
in FIG. 5; 

FIG. 8 is a sectional view showing a state wherein the 
circuit opposing portion of the bare chip mounting board 
shown in FIG. 5 is warped to project upward; 

FIG. 9 is a sectional view of a modification of the bare 
chip mounting board shown in FIG. 5; 

FIG. 10 is a sectional view of another modification of the 
bare chip mounting board shown in FIG. 5; 

FIG. 11 is a sectional view of still another modification of 
the bare chip mounting board shown in FIG. 5; 

FIG. 12 is a plan view of a bare chip mounting board 
according to the third embodiment of the present invention; 

FIG. 13 is a sectional view of the bare chip mounting 
board shown in FIG. 12; 

FIG. 14 is a plan view showing a modification of inlets of 
the bare chip mounting board shown in FIGS. 12 and 13; 

FIG. 15 is a sectional view of a bare chip mounting board 
according to the fourth embodiment of the present invention; 

FIG. 16 is a plan view of the bare chip mounting board 
shown in FIG. 15; 

FIG. 17 is a plan view showing an application example of 
recessed/projecting grooves in the bare chip mounting board 
shown in FIGS. 15 and 16; 

FIGS. 18A and 18B are a plan view of a conventional bare 
chip mounting board and a Sectional view taken along a line 
II-II in FIG. 18A; 

FIG. 19 is a sectional view showing a state wherein a bare 
chip is mounted on the conventional bare chip mounting 
board shown in FIGS. 18A and 18B; 

FIG.20 is a sectional view showing a state wherein a resin 
is injected into the conventional bare chip mounting board 
shown in FIG. 19, on which the bare chip is mounted; 
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FIG. 21 is a sectional view of another conventional bare 
chip mounting board; 

FIG.22 is a Sectional view for explaining a Series of Steps 
in manufacturing a conventional three-layer build-up board; 
and 

FIGS. 23A to 23F are sectional views showing a state 
wherein the circuit opposing portion of the bare chip mount 
ing board shown in FIG. 22 is warped to project upward. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will be described below in detail 
with reference to the accompanying drawings. 
(First Embodiment) 

FIG. 1A shows a bare chip mounting board according to 
the first embodiment of the present invention. FIG. 1B 
shows a section taken along a line I-I in FIG. 1A. A bare 
chip mounting portion 11 indicated by an alternate long and 
two short dashed line in FIG. 2A is a virtual area where a 
bare chip is mounted. As shown in FIG. 1B, in a bare chip 
mounting board (to be simply referred to as a board 
hereinafter) 12, a plurality of board pads 4 to be connected 
to the bare chip are formed on a wiring board 10 in 
correspondence with the electrode positions of the bare chip, 
and a solder resist 2 is formed on the wiring board 10 having 
the board pads 4. 
As shown in FIG. 1A, to connect each board pad 4 to a 

corresponding electrode of the bare chip, the Solder resist 2 
has four rectangular opening portions 1 extending parallel to 
the four Sides of the bare chip mounting portion 1 in 
correspondence with the electrode positions of the bare chip. 
The Solder resist 2 also has a Second opening portion 5, i.e., 
a groove extending from the center of the bare chip mount 
ing portion 11 to one side of the bare chip mounting portion 
11 while gradually increasing its width. The Second opening 
portion 5 is coupled to one of the first opening portions 1. 

FIG. 2 shows a state wherein a bare chip 6 is mounted on 
the board 12 shown in FIGS. 1A and 1B. As shown in FIG. 
2, the bare chip 6 having bumps 8 is placed on the board 12 
while directing its upper Surface downward. After the bumps 
8 and the board pads 4 are positioned, the bumps 8 are 
heated and fused. When the temperature is reduced to harden 
the bumps 8, the bare chip 6 is bonded to the board 12. 

Various methods can be used to mount the bare chip 6 
having bumps on the board 12. For example, a Solder is 
supplied onto the board pads 4 of the board 12 in advance. 
After the bare chip having bumps is placed on the board 12 
and positioned, the Structure is heated to Solder the bare chip 
to the board. After the bare chip 6 is mounted on the board 
12, a resin is injected into the gap between the board 12 and 
the bare chip 6. The resin is injected by applying an 
appropriate amount of resin to the gaps at the four corners 
or three sides of the bare chip 6 using a dispenser or the like. 

FIGS. 3A and 3B show states wherein a resin is applied 
to the board 12 on which the bare chip is mounted, using 
different methods. In the application method shown in FIG. 
3A, a resin 9 is spotted to the four corners of the bare chip 
6. In the application method shown in FIG. 3B, the bare chip 
6 is continuously applied along the three Sides of the bare 
chip 6. In FIG. 3B, the resin 9 is not applied to one side of 
the bare chip 6 corresponding to the first opening portion 1 
coupled to the second opening portion 5 shown in FIG. 1A. 
To prevent thermal expansion, a resin having a Small 

thermal expansion coefficient is used in general. A resin 
having a Small thermal expansion coefficient contains a large 
quantity of filler Such as alumina or Silica and is difficult to 
inject because of its high Viscosity. To spread a resin having 
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6 
a high viscosity, the board 12 on which the bare chip 6 is 
mounted is placed on a heating Stage and heated. This 
increases the temperature of the applied resin, So the resin 
can be injected at a low Viscosity. 
The resin 9 applied using one of the methods shown in 

FIGS. 3A and 3B spreads from the application position 
toward the center of the bare chip 6 due to capillarity. As the 
resin 9 Spreads, air compressed by the spreading resin 9 is 
removed from the gap through the Second opening portion 5 
of the board 12. 

Until the resin 9 has completely spread to all gaps other 
than the gap corresponding to the Second opening portion 5, 
the resin 9 never flow into the second opening portion 5 
because of the Surface tension acting on the resin 9. In 
addition, the resin 9 does not spread to the gap between the 
solder resist 2 and the bare chip 6 at one end portion of the 
bare chip mounting portion 11 where the Second opening 
portion 5 extends, i.e., a portion B shown in FIG. 1A because 
the gap width is Small. 
When the resin 9 has completely spread to all gaps except 

the gap of the Second opening portion 5 and the end portion 
(portion B) of the bare chip mounting portion 11 where the 
Second opening portion 5 extends, the resin 9 gradually 
flows into the Second opening portion 5 from the central 
portion of the bare chip mounting portion 11, i.e., a portion 
A shown in FIG. 1A. As the resin 9 flows into the second 
opening portion 5, air is removed from the Second opening 
portion 5 through the end portion of the bare chip mounting 
portion 11 where the Second opening portion 5 extends. 
At this time, since the resin 9 flows from the central 

portion (portion A) of the bare chip mounting portion 11 into 
the Second opening portion 5, air in the gap of the Second 
opening portion 5 is completely pushed outside. Finally, the 
gap between the board 12 and the bare chip 6 is wholly filled 
with the resin 9. Air in the gap is completely removed 
therefrom, So no voids are formed. 

FIG. 4 shows a state wherein the gap between the board 
12 and the bare chip 6 is filled with the resin 9 in this manner. 
After the gap is filled with the resin 9, as shown in FIG. 4, 
the resin 9 is cured to integrate the bare chip 6 with the board 
12. 
The resin is applied to the four corners or three Sides of 

the bare chip 6 mounted on the board 12 and injected. If the 
resin 9 can be spread without forming voids, the resin 9 may 
be applied to any portions except the peripheral portion 
(near the portion B shown in FIG. 1A) of the bare chip 
corresponding to the end portion of the Second opening 
portion 5 Serving as a passage for air to be removed. 
AS described above, according to the first embodiment, a 

groove, i.e., the Second opening portion 5 extending from 
the center of the bare chip mounting portion 11 to one side 
of the bare chip mounting portion 11 while gradually 
increasing its width is formed in the Solder resist 2 formed 
on the board 12, thereby completely removing air in the gap 
between the board 12 and the bare chip in resin injection. 
With this method, the bare chip 6 can be reliably bonded to 
the board 12 without forming any voids. Since no voids are 
formed, no through hole need be formed in the bare chip 
mounting portion 11 to prevent voids, unlike the prior art. 
The wiring arrangement of the bare chip mounting portion 
11 is not restricted. In addition, a decrease in wiring Space 
can be prevented, So the wiring efficiency does not lower. 

In the first embodiment, the resin 9 is applied to not two 
corners or two sides of the bare chip 6 but four corners or 
three Sides of the bare chip 6, So the resin can be injected in 
a short time. 

In the first embodiment, the board 12 has the Solder resist 
2. When a bare chip is to be mounted on a board having no 



6,094,354 
7 

Solder resist, the same effect as described above can be 
obtained by forming a groove having a shape Similar to the 
Second opening portion 5 in the board itself, on which the 
bare chip is to be mounted. 
(Second Embodiment) 

FIG. 5 shows a bare chip mounting board according to the 
second embodiment of the present invention. FIG. 6 shows 
the bare chip mounting board shown in FIG. 5. 

Referring to FIG. 5, a bare chip mounting board (to be 
simply referred to as a board hereinafter) 101 has a core 
material consisting of a glass-epoxy resin and is formed by 
build-up (to be described later). Achip mounting portion 108 
(FIG. 6) on the board 101 having a three-layer build-up 
Structure has connection pads 104 to be connected to a 
wireless Semiconductor chip (to be simply referred to as a 
semiconductor chip hereinafter) 102. When the semiconduc 
tor chip 102 is mounted on the board 101, the semiconductor 
chip 102 is connected to the connection pads 104 on the 
board 101 through solder bumps 103 formed on a circuit 
device surface 102a to a height of 30 to 50 lum. The solder 
bumps 103 are formed along the four sides of the semicon 
ductor chip 102. The connection pads 104 are formed on the 
board 101 in correspondence with the solder bumps 103. 

Recessed portions 106 are formed in a circuit opposing 
portion 105 which opposes the circuit device surface 102 of 
the semiconductor chip 102 mounted on the board 101 and 
constitutes the chip mounting portion 108 of the board 101. 
As shown in FIG. 6, the recessed portions 106 are formed in 
a rectangular area Surrounded by the connection pads 104 
corresponding to the solder bumps 103. The recessed por 
tions 106 are lower than the outer Surface of the connection 
pads 104 by 60 to 70 um. The gap between the board 101 and 
the Semiconductor chip 102 is filled with a sealing resin 107 
consisting of an epoxy resin. The Sealing resin 107 is also 
applied along the edge of the Semiconductor chip 102 to 
hermetically seal the circuit device surface 102a of the 
semiconductor chip 102. Reference numeral 112 denotes a 
Solder resist. 
A method of manufacturing a board 101 having a three 

layer build-up structure with the recessed portions 106 in its 
surface will be described next. A conventional three-layer 
build-up structure is applied to the board 101, so the 
conventional method of manufacturing a three-layer build 
up structure board will be described first. The method of 
manufacturing the board 101 used in this embodiment will 
be described next in comparison with the conventional 
method. 

FIGS. 23A to 23F show steps in manufacturing the 
conventional three-layer build-up Structure board. The con 
ventional method of manufacturing a three-layer build-up 
Structure board is also described in, e.g., "High-density 
Printed Board Wiring Technique for Portable Device of Next 
Generation”, (NIKKEI ELECTRONICS, No. 633, pp. 
99–116, Apr. 1995). 

First step: As shown in FIG. 23, a core substrate 109 
consisting of, e.g., a glass-epoxy resin is sequentially Sub 
jected to electroless copper plating and copper electroplating 
to form a first conductive layer 110a having a desired wiring 
pattern and a thickness of approximately 10 to 20 lum. 

Second step: As shown in FIG. 23B, a photosensitive 
epoxy resin is applied to the core substrate 109 including the 
first conductive layer 110a to form a first insulating layer 
111a having a thickness of about 50 lum. Via holes 114a each 
having a diameter of about 100 to 150 um are selectively 
formed in the first insulating layer 111a by photolithography. 
The underlaying first conductive layer 110a is exposed to the 
bottom portion of each via hole 114a. The upper surface of 
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8 
the first insulating layer 111a may be Subjected to Satinizing 
to form a 5 to 10-um three-dimensional pattern. With this 
Step, a copper foil is caught into the first insulating layer 
111a in the Subsequent copper plating Step, So the peel 
Strength between the first insulating layer lla and a Second 
conductive layer 110b (to be described later) can be 
increased. 

Third step: As shown in FIG. 23C, the first insulating 
layer 111a including the via holes 114a is Sequentially 
Subjected to electroless copper plating and copper electro 
plating to form the Second conductive layer 110b having a 
thickness of nearly 20 lum. At this time, the inner wall of 
each via hole 114a is also plated and connected to the 
underlaying first conductive layer 110a. Thereafter, the 
surface of the second conductive layer 110b is etched to 
form a desired wiring pattern and via holes 114. 

Fourth step: As shown in FIG. 23D, a second insulating 
layer 111b having via holes 114a is formed on the second 
conductive layer 110b and the first insulating layer 111a. The 
second insulating layer 111b having the via holes 114a is 
formed following the same procedure as in formation of the 
first insulating layer 111a, and a detailed description thereof 
will be omitted. 

Fifth step: As shown in FIG. 23E, a third conductive layer 
110c is formed on the second insulating layer 111b and 
etched to form a desired wiring pattern and the connection 
pads 104. The third conductive layer 110c having the wiring 
pattern and the connection pads 104 is formed following the 
Same procedure as in formation of the Second conductive 
layer 110b, and a detailed description thereof will be omit 
ted. 

Sixth step: As shown in FIG. 23F, the solder resist 112 is 
applied to the third conductive layer 110c, thereby complet 
ing the conventional three-layer build-up structure board 
108. The solder resist 112 is not applied to the surfaces of the 
connection pads 104. The solder resist 112 is a cover 
member for preventing a Solder from being erroneously 
applied to an unnecessary portion on the printed board in 
Soldering. AS the Solder resist 112, an organic resin Such as 
a melanin resin or an epoxy resin is generally used. 
The method of manufacturing the board 101 shown in 

FIGS. 5 and 6 will be described next with reference to FIGS. 
7A to 7C. The board 101 is manufactured following the same 
procedure as in formation of the conventional three-layer 
build-up structure board 108 although steps after the third 
step shown in FIG. 23C are partially changed to form the 
recessed portions 106 on the surface of the board 101. 
As shown in FIG. 7A, after the third step, a photosensitive 

epoxy resin is applied to the second conductive layer 110b 
to Selectively form the Second insulating layer 111b having 
a thickness of about 50 lim. At this time, not only a portion 
where the via hole 114 is to be formed but also the circuit 
opposing portion 105 is also exposed, unlike the prior art. 
Thereafter, development and etching are performed using a 
chemical solution to form the recessed portions 106 as well 
as the via holes 114a in the second insulating layer 111b. 
As shown in FIG. 7B, the second insulating layer 111b is 

Sequentially Subjected to electroless copper plating and 
copper electroplating to form the third conductive layer 110c 
having a thickness of approximately 20 lum. The third 
conductive layer 110c is etched to form a desired wiring 
pattern and the connection pads 104. 

Finally, as shown in FIG. 7C, the solder resist 112 is 
applied to the Surface of the Second insulating layer 111b 
excluding the connection pads 104, thereby completing the 
board 101. At this time, the second conductive layer 110b is 
exposed to the bottom portion of each recessed portion 106. 
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However, the second conductive layer 110b is not exposed 
to the Outer atmosphere after mounting because the recessed 
portions 106 are filled with the sealing resin 107 in mounting 
the semiconductor chip 102. 
As described above, when the recessed portions 106 are 

formed in the board 101, the board 101 can be easily 
manufactured without damaging the connection pads 104 
and the third conductive layer 110c in formation of the 
recessed portions 106. 
As shown in FIG. 5, the recessed portion 106 formed in 

the circuit opposing portion 105 of the board 101 is lower 
than the Surface of the connection pad 104 by about 60 to 70 
um (thickness of the connection pad 104: 10 to 20 um+depth 
of the recessed portion 106:50 um). For this reason, even 
when the circuit opposing portion 105 of the board 101 is 
warped to project upward, the circuit device Surface 102a of 
the semiconductor chip 102 never contact the surface of the 
board 101 in mounting the semiconductor chip 102 on the 
board 101. 

The channel (i.e., gap) for flowing the Sealing resin 107 
becomes wide under the semiconductor chip 102, so the 
frictional resistance in injecting the Sealing resin 107 
decreases as compared to the prior art in which the channel 
is uniform and narrow. For this reason, the sealing resin 107 
can be injected into the gap between the board 101 and the 
semiconductor chip 102 in a shorter time. Bubbles are hardly 
be left in the sealing resin 107, so voids can be prevented. 

In addition, the thickness of the sealing resin 107 injected 
into the gap between the board 101 and the circuit device 
surface 102a of the semiconductor chip 102 increases by the 
depth of the recessed portion 106, as compared to the prior 
art, so water from the board 101 can hardly reach the circuit 
device surface 102a. This is because the sealing resin 107 
has a higher humidity resistance than that of the material of 
the board 101, i.e., a glass-epoxy resin, and water is more 
unlikely to permeate in proportion to the thickness of the 
resin. When a stress due to the difference in thermal expan 
sion coefficient between the semiconductor chip 102 and the 
board 101 is applied to the semiconductor chip 102, the 
StreSS is dispersed over the lower Surface of the Semicon 
ductor chip 102, so the stress per solder bump 103 can be 
relaxed. This effect becomes large in proportion to the 
thickness of the sealing resin 107, and the connection 
strength between the semiconductor chip 102 and the board 
101 increases. 
AS described above, in the Second embodiment, the circuit 

opposing portion 105 of the board 101 has the recessed 
portions 106. For this reason, even when the circuit oppos 
ing portion 105 is warped to project upward, the Semicon 
ductor chip 102 can be quickly and easily mounted on the 
board 101 without destroying the semiconductor chip 102. 
In addition, the humidity resistance and reliability of con 
nection Strength after mounting can be improved. 

FIGS. 9 to 11 show a modification of the board 101 shown 
in FIG. 5. 
As shown in FIG. 9, the present invention is not limited 

to the three-layer build-up board. The number of conductive 
layers 110 and insulating layers 111 may be increased to four 
or more. The conductive layers 110 and insulating layers 111 
may be Stacked not only on the upper Surface of the core 
Substrate 109 but also on the lower Surface. 

For the core substrate 109 of the board 101, an insulating 
material Such as a ceramic-based alumina or a glass ceramic 
may be used in place of the glass-epoxy resin. When a 
flexible material is used, a flexible build-up board can be 
formed. 
As shown in FIG. 10, even when a beam lead chip 

thermally bonded using beam leads 115 of gold or platinum 
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10 
is used instead of the flip chip connected through the Solder 
bumps 103, the same effect as described above can be 
obtained. 
As shown in FIG. 11, the recessed portions 106 may be 

formed in the board 101 without applying the solder resist 
112 to the surfaces of the circuit opposing portion 105 and 
the connection pads 104 of the board 101. In this case as 
well, the recessed portion 106 has a depth of nearly 10 to 20 
tum corresponding to the thickness of the connection pad 
104. When the height of the solder bump 103 or beam lead 
115 is added, the gap between the bottom surface of the 
semiconductor chip 102 and the recessed portions 106 
becomes 40 to 70 um. For this reason, the semiconductor 
chip 102 can be prevented from being destroyed in mounting 
the semiconductor chip 102, the sealing resin 107 can be 
quickly and easily injected, and the reliability after mount 
ing can be improved. In addition, the recessed portions 106 
can be formed only by partially preventing the Surface of the 
board 101 from being coated with the solder resist 112, 
formation of the recessed portions 106 can be simplified, so 
the board 101 can be easily manufactured. 

In the second embodiment, the build-up board is used. 
However, the board 101 is not limited to the build-up board. 
AS far as the circuit opposing portion 105 has the recessed 
portions 106, the same effect as described above can be 
obtained even in use of a conventional printed circuit board 
or flexible board. 

In the second embodiment, the recessed portions 106 are 
formed in the step of forming the board 101. However, after 
a conventional board having no recessed portions 106 is 
formed, the recessed portions 106 may be formed in the 
circuit opposing portion 105 of the board 101 by cutting the 
circuit opposing portion 105 of the board 101 using a milling 
cutter or laser cutter. According to this method, even in use 
of a conventional printed wiring board instead of the build 
up board for which the recessed portions 106 are formed 
during formation of the board, the recessed portions 106 can 
be formed in the circuit opposing portion 105. 
(Third Embodiment) 

FIG. 12 shows a bare chip mounting board according to 
the third embodiment of the present invention. FIG. 13 
shows a Section of the bare chip mounting board shown in 
FIG. 12. The same reference numerals as in the second 
embodiment shown in FIGS. 5 and 6 denote the same parts 
in FIGS. 12 and 13, and a detailed description thereof will 
be omitted. 

Referring to FIGS. 12 and 13, a recessed portion 106 of 
a board 101 is partially exposed from the edge of a semi 
conductor chip 102. This exposed portion of the recessed 
portion 106 forms an inlet 116 for injecting a sealing resin 
107 into the gap between the board 101 and the semicon 
ductor chip 102. The recessed portion 106 may have the 
exposed portion Serving as the inlet 116 at a portion on one 
side of the semiconductor chip 102 or at two portions on 
both sides. 

In the second embodiment, the recessed portion 106 is 
formed only in a circuit opposing portion 105. In the third 
embodiment, however, the recessed portion 106 is exposed 
to a portion under the edge of the Semiconductor chip 102. 
For this reason, the inlet 116 for injecting the Sealing resin 
107 is large, So the frictional resistance in injecting the 
sealing resin 107 can be further lowered. When two inlets 
116 are formed, as shown in FIGS. 12 and 13, one inlet 116 
Serves as a vent in injecting the Sealing resin 107 from the 
other inlet 116, so air can be easily removed. For this reason, 
the sealing resin 107 can be injected into the gap between the 
board 101 and the semiconductor chip 102 in a short time. 
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In addition, bubbles are hardly be formed in the sealing resin 
107, so voids can be prevented. When the sealing resin 107 
is injected simultaneously from the two inlets 116, the 
injection time of the sealing resin 107 can be made shorter. 
AS described above, according to the third embodiment, 

the effect of the second embodiment can be obtained, and 
additionally, the Sealing resin 107 can be more quickly and 
easily injected into the gap between the board 101 and the 
semiconductor chip 102. 

FIG. 14 shows a modification of the inlet in the board 101 
of the third embodiment. 
As shown in FIG. 14, the inlets 116 for injecting the 

sealing resin 107 may be radially exposed from the four 
corners of the Semiconductor chip 102. This arrangement is 
effective when solder bumps 103 or beam leads are formed 
at the four sides of the semiconductor chip 102, and the wide 
inlets 116 as shown in FIG. 12 cannot be formed. With this 
arrangement, even when each inlet 116 is narrow, the 
injection time of the sealing resin 107 can be shortened by 
forming four inlets 116. When the sealing resin 107 is 
injected from the four directions, bubble formation in the 
Sealing resin 107 can be prevented, and Voids can be more 
properly prevented. 
(Fourth Embodiment) 

FIG. 15 shows a bare chip mounting board according to 
the fourth embodiment of the present invention. FIG. 16 
shows the bare chip mounting board shown in FIG. 15. The 
Same reference numerals as in the Second embodiment 
shown in FIGS. 5 and 6 denote the same parts in FIGS. 15 
and 16, and a detailed description thereof will be omitted. 

Referring to FIGS. 15 and 16, a plurality of groove 
portions 117 are formed in parallel on the bottom portion of 
a recessed portion 106 of a board 101, thereby forming a 
parallel three-dimensional pattern 118. The depth from the 
upper Surface of a connection pad 104 to the recessed 
portion 117 of the parallel three-dimensional pattern 118, 
i.e., the maximum depth of the recessed portion 106 is 
approximately 50 lum. The height of a projecting portion 119 
of the parallel three-dimensional pattern 118 from the 
recessed portion 117 is about 20 um. This corresponds to the 
minimum depth of the recessed portion 106. The depth from 
the upper Surface of the connection pad 104 to the projecting 
portion 119 is about 30 lum. This structure increases the 
contact area between the board 101 and a sealing resin 107 
and accordingly the connection Strength between the board 
101 and a semiconductor chip 102. 

In the fourth embodiment, therefore, the effect of the first 
embodiment can be obtained, and additionally the connec 
tion reliability between the board 101 and the semiconductor 
chip 102 can be further improved. 

FIG. 17 shows a modification of the three-dimensional 
pattern on the board 101 of the fourth embodiment. 
As shown in FIG. 17, when recessed portions 120 are 

arranged in a matrix to form a matrix three-dimensional 
pattern 121. 
When the recessed portions 120 are arranged in a matrix, 

the contact area between the board 101 and the sealing resin 
107 can be further increased. Accordingly, the connection 
reliability between the board 101 and the semiconductor 
chip 102 can be further improved. 

In FIGS. 16 and 17, when the parallel three-dimensional 
pattern 118 or the matrix three-dimensional pattern 121 is to 
be formed on the recessed portion 106 of the board 101, 
inlets 116 for injecting the sealing resin 107 as in the third 
embodiment are preferably simultaneously formed. More 
specifically, in the board 101 of the fourth embodiment as 
well, since the minimum depth of the recessed portion 106 
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is 30 tim, bubbles are hardly be formed in the sealing resin 
107 in injecting the sealing resin 107 into the gap between 
the board 101 and the semiconductor chip 102, so voids can 
be prevented. However, when the inlets 116 are simulta 
neously formed, the sealing resin 107 can be injected from 
not the upper Side but the lower Side of the recessed portion 
106 into the gap while removing air. For this reason, the 
sealing resin 107 can be more properly injected without 
forming bubbles in the recessed portions 117 or 120. 
As described above, when the inlets 116 for injecting the 

sealing resin 107 are simultaneously formed in formation of 
the three-dimensional pattern 118 or 121 on the recessed 
portion 106 of the board 101, bubble formation in the 
recessed portions 117 or 120 can be more properly pre 
vented. 
AS has been described above, according to the present 

invention, a groove eXtending from the center of the mount 
ing portion toward one side of the mounting portion is 
formed while gradually increasing its width. When a resin is 
to be injected into the gap between the bare chip mounting 
board and the bare chip, the resin is applied to the gaps 
around the bare chip and spread. Air in the gap or groove is 
completely removed as the resin spreads. With this 
arrangement, the resin can be injected without forming voids 
in the gap between the bare chip mounting board and the 
bare chip, So the connection reliability between the bare chip 
mounting board and the bare chip can be made high. 

Unlike the prior art, a through hole for injecting the resin 
without forming voids need not be formed at the bare chip 
mounting portion of the bare chip mounting board. 
Therefore, the wiring arrangement of the bare chip mounting 
board is not limited. In addition, the wiring Space will not 
decrease. 
The resin can be applied to not two corners or two sides 

of the bare chip but four corners or three sides of the bare 
chip, So the resin can be injected in a short time. 
A recessed portion lower than the upper Surface of the 

connection pad is formed on the circuit opposing portion of 
the bare chip mounting board. For this reason, even when the 
circuit opposing portion of the board is warped, the Semi 
conductor chip can be quickly and easily mounted on the 
board without destroying the Semiconductor chip. In 
addition, the humidity resistance and reliability of connec 
tion Strength after mounting can be improved. 
The recessed portion is formed by removing the Surface of 

the circuit opposing portion. Therefore, even when not a 
build-up board in which the recessed portion is formed 
during formation of the board but a conventional printed 
wiring board is used, the recessed portion can be formed in 
the circuit opposing portion. 

In a bare chip mounting board on which a Solder resist is 
applied, a recessed portion lower than the upper Surface of 
the connection pad can be formed without applying the 
circuit opposing portion, So the recessed portion formation 
process can be Simplified. 
When the recessed portion is partially exposed from the 

edge of the Semiconductor chip, an inlet for injecting the 
Sealing resin into the gap between the bare chip mounting 
board and the Semiconductor chip is formed, So the Sealing 
resin can be more quickly and easily injected. 
When two or more inlets are formed, the Sealing resin can 

be injected into the gap between the bare chip mounting 
board and the Semiconductor chip in a shorter time. In 
addition, bubbles are hardly be formed in the Sealing resin, 
So voids can be prevented. 
When a three-dimensional pattern is formed on the bot 

tom portion of the recessed portion, the contact area between 
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the bare chip mounting board and the Sealing resin increases, 
and accordingly, the connection Strength between the bare 
chip mounting board and the Semiconductor chip increases. 
Therefore, the connection reliability between the bare chip 
mounting board and the Semiconductor chip can be further 
improved. 
What is claimed is: 
1. A chip component mounting board comprising: 
a chip mounting portion on which a chip component is to 

be mounted, said chip mounting portion having a 
connection pad electrically connected to Said chip 
component; and 

a first groove formed in Said chip mounting portion to 
extend from a center of Said chip mounting portion to 
one side of Said chip mounting portion while gradually 
increasing a width. 

2. A board according to claim 1, further comprising four 
Second grooves extending inside and along four Sides of Said 
chip mounting portion having a rectangular shape, 

So that the first groove communicates with one of the 
Second grooves at a wider end portion. 

3. A board according to claim 2, further comprising a 
Sealing resin injected into a gap between said mounted chip 
component and Said chip mounting portion, 

So that Said Sealing resin is applied to four corners or three 
Sides of Said chip component. 

4. A board according to claim 1, further comprising a 
Solder resist covering a Surface of Said chip mounting 
portion, 

So that the first groove is formed by partially removing 
Said Solder resist. 

5. A chip component mounting board comprising: 
a chip mounting portion on which a chip component is 

mounted; 
a connection pad formed on Said chip mounting portion 

and electrically connected to Said chip component, and 
a recessed portion formed on Said chip mounting portion 

to oppose a circuit device Surface of Said chip compo 
nent connected to Said connection pad, the recessed 
portion having a bottom Surface lower than a Surface of 
Said connection pad. 

6. A board according to claim 5, wherein the recessed 
portion is formed by removing a Surface of Said chip 
mounting portion. 

7. A board according to claim 5, further comprising a 
Solder resist covering a Surface of Said board including Said 
chip mounting portion, 

So that the recessed portion is formed by partially remov 
ing Said Solder resist. 
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8. A board according to claim 5, further comprising at 

least one inlet for injecting a Sealing resin into a gap between 
Said chip component and Said chip mounting portion, 

So that the inlet is formed by partially exposing the 
recessed portion from an edge of Said chip component. 

9. A board according to claim 8, wherein two inlets are 
formed by exposing two ends of the recessed portion from 
Said chip component. 

10. A board according to claim 5, further comprising a 
three-dimensional pattern formed on a bottom portion of the 
recessed portion. 

11. A board according to claim 5, wherein said board 
comprises a build-up board. 

12. A board according to claim 5, further comprising a 
Sealing resin injected into a gap between said chip compo 
nent connected to Said connection pad and Said chip mount 
ing portion. 

13. A board according to claim 5, wherein Said chip 
component connected to Said connection pad comprises a 
flip chip. 

14. A board according to claim 5, wherein Said chip 
component connected to Said connection pad comprises a 
beam lead chip. 

15. A chip component mounting Structure comprising: 
a chip component mounting board comprising a chip 

mounting portion on which a chip component is to be 
mounted, a connection pad formed on Said chip mount 
ing portion and electrically connected to Said chip 
component, and a recessed portion formed on Said chip 
mounting portion to oppose at least part of a circuit 
device Surface of Said chip component connected to 
Said connection pad, the recessed portion having a 
bottom Surface lower than a Surface of Said connection 
pad; 

Said chip component mounted on Said chip mounting 
portion on Said chip component mounting board; and 

a Sealing resin injected into a gap between Said chip 
component mounted on Said chip component mounting 
board and Said chip component mounting board includ 
ing the recessed portion to Seal Said circuit device 
Surface of Said chip component. 

16. A method of manufacturing a chip component mount 
ing board, characterized by comprising the Steps of: 

forming connection pads on a chip mounting portion on a 
board in correspondence with an electrode position of 
Said chip component, and 

at least partially forming a recessed portion having a 
bottom Surface lower than a Surface of Said connection 
pad inside Said connection pads on Said chip mounting 
portion. 


